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SUGARCANE VARIETY TESTS IN FLORIDA 


1982-83 Harvest Season 


By B. Glaz,' M. S. Kang,” J. D. Miller,> P. y. P. Taio eth. Dean ant cece ee 


ABSTRACT 


Twenty-seven new Canal Point (CP) varieties of sugarcane (10 in 
plant cane, 11 in first-ratoon cane, and 6 in second-ratoon cane) 
were grown in replicated experiments and harvested at 8 locations 
representing 5 soil series (Terra Ceia muck, Pahokee muck, Lauder- 
hill muck, Torry muck, and Pompano fine sand). The cane and sugar 
yields of these varieties, interspecific hybrids of Saccharum Spp., 
were compared with those of CP 70-1133 in the plant-cane experi- 
ments and CP 63-588 in the ratoon experiments. Each variety was 
also rated for its reaction to sugarcane smut, Ustilago scitaminea 
Sydow, in separate inoculation tests and by natural infection and 
for its reaction to sugarcane rust, Puccinia melanocephala H. Syd. 
& P. Syd., by natural infection. In the plant-cane experiments, CP 
78-1247 had the best overall results, with high yields of both cane 
and sucrose. Other promising varieties from the plant-cane experi- 
ments were CP 78-1156, CP 78-1628, and CP 78-2114. In the first- 
ratoon experiments, CP 77-1776 did very well in the early-maturity 
analyses and had high sucrose levels throughout the season. None 
of the varieties was superior to the reference variety from the 
second-ratoon experiments. Index terms: Florida, Lauderhill muck, 
Pahokee muck, Pompano fine sand, Puccinia melanocephala, H. Syd. & 
P. Syd., Saccharum spp., sugarcane rust, sugarcane smut, sugarcane 
varieties, sugarcane yields, sugar yields, Terra Ceia muck, Torry 
muck, Ustilago scitaminea Sydow. 


INTRODUCTION Saccharum spp. Although production of 
sugar per unit area is a very important 
Varietal selection at precommercial characteristic, it is not the only yield 
stages is one of the major components factor upon which sugarcane is evaluated. 
involved in the successful production of In addition, analyses are made on the 


sugarcane, interspecific hybrids of quantity of cane needed to produce a 
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particular sugar yield and on the rela- 
tive millability of the cane. The time 
of year and the amount of time during the 
year that a variety yields its highest 
amount of sugar per unit area can be very 
important, since sugarcane harvest sea- 
sons are usually long. Sugarcane is also 
characteristically grown as plant and 
ratoon crops, thus varieties are evalu- 
ated accordingly. 

Varieties that have the desired agro- 
nomic characteristics must also be pro- 
ductive in the presence of major disease, 
insect, and weed pests. The determina- 
tion of pest resistance can be a compli- 
cated process that takes several years to 
complete. The selection team must be 
careful not to discard varieties that 
could be grown commercially without sig- 
nificantly increasing pest populations or 
causing pest-related yield losses, but it 
also must be careful to discard varieties 
that are too susceptible to pests to be 
grown commercially. 

In recent years in many sugarcane 
producing regions worldwide, there have 
been major pest attacks on widely grown 
commercial varieties. It is now well 
accepted that sugarcane growing regions 
must have adequate reserves of varieties 
so that major varieties can be quickly 
replaced if they become suddenly suscep- 
tible to an established or new pest. 

This lesson was reemphasized this year 
in Florida, where a number of previously 
resistant varieties became susceptible 
to sugarcane rust, Puccinia melanoceph- 
ala H. Syd. & P. Syd. 

Each year at Canal Point, approxi- 
mately 100,000 seedlings are evaluated 
from crosses made with a diverse collec- 
tion (perhaps not sufficiently diverse) 
of sugarcane varieties. The varieties 
reported on herein are those that are 
receiving their last 3 years of evalua- 
tion by the staff at Canal Point. Each 
variety that successfully passes the 
first year of this phase will undergo an 
additional 3 to 5 years of testing by 
local industry personnel before a deci- 
sion is made as to whether or not it 
will become a commercial variety. 

Characteristics of varieties that 
may be valuable for breeding with other 
varieties are identified throughout the 
selection process. Varieties with spe- 
cific characteristics are often request- 
ed by sugarcane breeders worldwide, 

From September 1982 to August 1983, 


Canal Point varieties were sent to Aus- 
tralia, Colombia, Fiji, France, Israel, 
Liberia, Morocco, People's Republic of 
China, Peru, Philippines, Senegal, Sudan, 
Venezuela, and Zimbabwe. In addition, 
Canal Point varieties were sent to Clew- 
iston, Gainesville, Jay, Ona, and Talla- 
hassee in Florida and also to Arizona, 
Hawaii, Maryland, Texas, and Washington. 


TEST PROCEDURES 


Twenty-three replicated test plant- 
ings of 27 new Canal Point (CP) varieties 
(10 in plant cane, 11 in first-ratoon 
cane, and 6 in second-ratoon cane) and 
the reference varieties, CP 70-1133 and 
CP 63-588, were harvested at 8 growers' 
farms. Both CP 70-1133 and CP 63-588 
were planted in plant cane, but CP 70- 
1133 was used as the reference variety; 
however, CP 70-1133 was not planted in 
the ratoon experiments. There were 
plant-cane, first-ratoon, and second- 
ratoon experiments at each location. The 
second-ratoon experiment at New Farm, 
Inc., was not harvested. The experiments 
on Lauderhill muck included six experi- 
ments on A. Duda and Sons" farm east of 
Belle Glade, and at A. F. Saunders, Inc., 
south of Clewiston; the plant-cane exper- 
iment on the properties of Gulf and 
Western Food Products Co. at Okeelanta; 
and the first-ratoon experiment at New 
Farm, Inc., east of Canal Point. Six 
experiments on Pahokee muck, which is 
similar to Lauderhill and Terra Ceia muck 
but deeper than the former and not as 
deep as the latter (Snyder et al. 1978), 
included all three experiments at South 
Florida Industries near 20 Mile Bend in 
Palm Beach County; the first-ratoon ex- 
periment at Wedgworth Farms, Inc., east 
of Belle Glade; and the second-ratoon 
experiments at Okeelanta and New Farm. 
The experiments on Terra Ceia muck in- 
cluded the plant-cane experiments at New 
Farm and Wedgworth Farms, the first- 
ratoon experiment at Okeelanta, and the 
second-ratoon experiment at Wedgworth 
Farms. Three experiments at the Beards- 
ley Farm near Lake Harbor were on Torry 
muck, and three experiments at the Lykes 
Brothers' Farm near Lakeport in Glades 
County were on Pompano fine sand. 

Selection of each variety for plant- 
ing in the replicated yield experiments 
was based on 5 years of data. Beginning 











with the results of the plant-cane exper- 
iments presented herein, we replaced CP 
63-588 with CP 70-1133 as the reference 
variety because CP 70-1133 has become 

the most widely grown commercial variety 
in Florida (Glaz 1982). In each of the 
24 experiments, varieties were planted 
with 2 lines of seed cane per furrow in 
plots of 0.0065 hectare in a randomized 
complete-block design with 4 replica- 
tions. Each plot was 10.7 meters long 
and 6.1 meters wide. The distance be- 
tween rows was 1.5 meters, and a distance 
of 1.5 meters separated the end of each 
plot row and the beginning of the next 
plot row. The margins of the experiments 
were buffered to reduce mechanical damage 
and border effects, but individual four- 
row plots were not buffered. 

Sugarcane management practices, such 
as fertilizing, cultivating, controlling 
of pests, burning, loading, and hauling, 
were the same for each experimental plot 
as for the commercial field in which the 
plot was located. 

To evaluate early-season sugar pro- 
duction, 10 stalks per plot were randomly 
sampled from the unburned cane in 2 of 
the 4 replications at each location-be- 
tween October 18 and October 27, 1982. 
These samples were milled, the crusher 
juice was analyzed for Brix and sucrose, 
and the indicated yields of sugar in 
kilograms per metric ton of cane were 
determined. To calculate the yield of 
sugar per hectare from these preharvest 
data, we assumed that the preharvest 
yield of cane per hectare was equal to 
the actual yield of cane per hectare 
obtained at harvest. 

All experiments were harvested be- 
tween November 24, 1982, and April 4, 
1983. After each plot had been burned, 
all cane was cut and piled by hand and 
then weighed with a tractor-mounted 
weighing device. Fifteen stalks were 
randomly selected from each plot and 
transported to the Agricultural Research 
Service's Laboratory at Canal Point for 
weighing, milling, and crusher-juice 
analysis. 

All values for yields of sugar per 
Metric ton of cane and sugar per hectare 
in this report are indicated (theoreti- 
cal) yields calculated in accordance with 
a simplification of the Winter-Carp- 
Geerligs formula (Arceneaux 1935); an 
explanation of the formula was given 
previously (Rice and Hebert 1972). 


Although the indicated sugar yields 
reported herein may not be obtained by 
all sugar factories, they are valid for 
comparing varieties having different 
milling qualities. Varietal correction 
factors were used in all the theoretical 
sugar calculations. 

Statistical analyses were done 
according to procedures explained recent- 
ly (McIntosh 1983). F-ratios were chosen 
according to a mixed model with treat- 
ments (varieties) fixed and locations 
random. The source of variation that 
corresponded to the error term for the 
effect being tested was used to calculate 
the least significant difference (LSD). 
LSD was used regardless of significance 
of F-ratios in all analyses. Significant 
differences were at the 10% probability 
level. LSD values at the 5% probability 
level were included in the tables for 
readers who prefer to use that level. 


RESULTS AND DISCUSSION 


The parentage, variety correction 
factor, and reactions to smut and rust 
for each variety included in these tests 
are listed in table 1. Tables 2-6, 7-11, 
and 12-16 contain the results of the 
plant-cane, first-ratoon, and second- 
ratoon experiments, respectively. 


Plant Cane 


CP 70-1133 yielded significantly more 
metric tons of cane per hectare (TC/H) 
than any other variety (table 2). How- 
ever, CP 78-1247, because of its moder- 
ately high yield of TC/H and excellent 
yield of sugar (kilograms) per metric ton 
of cane (KS/T), yielded more kilograms of 
sugar per hectare (KS/H) than CP 70-1133 
and significantly more KS/H than any 
variety except CP 70-1133 (tables 2, 5, 
and 6). In KS/H yields from the prehar- 
vest samples, CP 78-1247 was also signi- 
ficantly higher than any variety except 
CP 70-1133 (table 4). 

CP 78-2114, CP 78-1628, and CP 78- 
1156 had KS/H yields not significantly 
less than that of CP 70-1133 and not 
significantly different from each other 
(table 6). CP 78-2114 had a significant- 
ly higher TC/H yield than CP 78-1156; 
otherwise, there were no significant 
differences in TC/H among these varie- 
ties. All of the above experimental 


varieties yielded significantly less KS/T 
than CP 78-1247. However, CP 78-1628 
and CP 78-1156 had significantly higher 
KS/T yields than CP 70-1133 and CP 78- 
2114, which were not significantly dif- 
ferent from each other (table 5). 

All of the promising plant-cane vari- 
eties were labeled as resistant to smut 
and rust. However, there were low levels 
of smut in plots of CP 78-1247 and CP 78- 
1628. 


First-Ratoon Cane 


CPa77=1414, (CP o//-1055,eand_ CP. /7— 
1008 yielded significantly more TC/H than 
CP 63-588 (table 7). Of the above new 
varieties, only CP 77-1414 and CP 77-1055 
yielded significantly more KS/H than CP 
63-588 (table 11). However, all three of 
the above new varieties have characteris- 
tics that preclude their use commercial- 
ly. The variety correction factor of CP 
77-1414 is too low, the smut susceptibil- 
ity of CP 77-1055 is too high, and the 
rust susceptibility of CP 77-1008 is too 
high (table 1). In addition, the low 
KS/T yields of CP 77-1414 and CP 77-1008 
detract from their desirability (table 
10). 

CP 77-1776 had significantly higher 
KS/T yields than all other varieties in 
both the preharvest and harvest experi- 
ments (tables 8 and 10). In preharvest 
and harvest KS/H yields, CP 77-1776 was 
not significantly different from CP 63- 
588 (tables 9 and 11). However, CP 77- 
1776 had these respectable KS/H yield 
levels with a TC/H yield that was signi- 
ficantly lower than that of CP 63-588 
(table 2). Based on current data, the 
smut rating of CP 77-1776 was changed 
from intermediate in 1982 (Glaz et al. 
1982) to resistant in 1983 (table 1). 


Second-Ratoon Cane 


CP 76-1306 and CP 75-1322 had signifi- 
cantly higher TC/H yields than CP 63-588 
(table 12). However, neither of the 
above two varieties nor any other variety 
had higher KS/H yields than CP 63-588 
(table 16). CP 76-1519, which had rela- 
tively high yields in the previous 2 
years (Glaz et al. 1981, 1982), declined 
in relative performance in 1983. In 
addition, CP 76-1519 became infected with 
rust in 1983, and although labeled as 


intermediate (table 1), it was very close 
to susceptible. 


SUMMARY 


Results from the plant-cane experi- 
ments revealed one outstanding and three 
promising varieties. CP 78-1247 yielded 
more KS/H than any variety except CP 70- 
1133. It was also one of the varieties 
in the highest category for KS/T yield. 
CP 78-2114, CP 78-1628, and CP 78-1156 
had KS/H yields not significantly less 
than that of CP 70-1133. CP 78-1628 had 
relatively balanced levels of TC/H and 
KS/T. The highest yield component for CP 
78-2114 was TC/H, and the strongest com- 
ponent for CP 78-1156 was KS/T. 

Combining the data of the last 2 
years (1982-83) indicated one promising 
variety from the first-ratoon experi- 
ments, CP 77-1776. The outstanding char- 
acteristic of CP 77-1776 was its KS/T, 
both at preharvest and harvest. It 
yielded only 51 KS/H less than the 2-year 
total. of CP 63-588 with 18 TC/H less than 
the 2-year total TC/H of CP 63-588. 

Combining the data of the last 3 
years (1981-83) for varieties in the 
second-ratoon experifients indicated no 
promising varieties for commercial pur- 
poses. 
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Table 1.--Parentage, variety correction factors, and ratings for smut and rust 
susceptibility of CP 63-588, CP 70-1133, and 27 new sugarcane varieties! 
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Variety Parentage VCF Rating? 
Smut Rust 

CP 655588 duet. Ge oe GIA SAnlO1 X CP) 57-120... eek 1.000 R I 
GP 20-1133. code. ae 6m BR CP 56-6305 ons cane ee .989 R R 
CPes5-1s) ee eee CP 69-1059. X CP 57-614..-:.s ens. 963 R R 
CP l75 141i oc eee Ue GP "63-588 (X: Cha6s-1026 ee Hee 963 R R 
CPL76-1050 ca. as ed, eGR 168 —11549x SCP LGS-1020 eee 963 R R 
CP 76-1053 Cian bree GPi68-LLSAuX.CP) 68-1020. mentee .989 I R 
CRATES 13060 anoe.ae weed €k54-+378 ¥x (CP 169-589. , eee 939 R S 
CR H6-1519 so eds GP, 655357 ikacPlo8=1026.. saan. ae .979 R I 
Ghay7-10GRauet ice. MeeOR 65-3572 SaCieo 1 9108s 954 R s 
CRETT-10A9 fale on er CPi69=1154 sXyOR 168-1022) ee .998 i R 
GPu77=1055 seen HooCPi60=1 L54eX ECR 168~-1022. someone ae 980 S I 
CP 77-ti2 ssn ror CP.63=588. UX CP 56-63.) ee ee .970 R R 
CORT T= 11S Giehnee ens oe CRL65-3570X RCE NOG=1022 00 Creer 961 I R 
CP77-LACO mee, UlCGPs70-11330%.€R 69-1059 emer eres .989 I R 
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CPa/7=tbho Nae oo ee CR 69-1062 x+CPe63-306 eve eee .987 S S 
Che 7 20 eee eae CP 68-1154 X CP 63-588....... nape rol. S R 
Ceaviali Gast eee CP 68-1067 X° CP 68-1022 unset 1.005 R R 
CP gS LOIS a eee onal. Fe 72 avila \CPAGI5508 case eee Dea] 7 R 
CRAPS =Liki tee ete oe IZED MI <'CPR65-1052 15 a eee .970 R R 
CP EIBSL156 fears wie CPAi0—151 WaxeGh o70-Li320 meee oe. 981 R R 
CPa78-12472 47. he CP G8-10G7iexutbes 7-614. ee 1.000 R R 
CPRISal 2634-0 oo ae CPe6S=1067 4% Chas 7-14 ede .987 R R 
CPe78-1599ce UCP 681067 4xs. CPRO8 1022.0. 1.024 I R 
CPe78-1610.0 4.5 eras. (CRNBS=1067 0 Che6S-1022)-. ee £957 R R 
CPT 78-1678 742m ree CPi652357 xX yCRs 68-1026.. eee se 1.000 R R 
CPHIS31979¢R ee es ee CPr10-<1 51 ge Meer 168-1026. a... eee. .979 I S 
CRATB-2 11 hoe eee ee Urileniowri lease vee tite ee icra .987 R R 





lyariety correction factors (VCF) were used to calculate the theoretical yield of 96° 
sugar per metric ton of cane according to Arceneaux's simplification of the Winter- 
Carp-Geerligs formula. 

2cL 54-191, CL 54-378, and CL 54-1910 are varieties developed by the United States 
Bue ae Corporation, Clewiston, Fla. 

The following general ratings were used to describe variety susceptibility to smut 
and rust: R, resistant enough for commercial production. S, too susceptible for com- 
mercial production. 1, intermediate; the available data are not sufficiently persua- 
sive to determine susceptibility. 

467 P 6 was the 6th polycross made in the 1967 crossing season. In this poly- 
cross, the female parent (CP 56-63) was exposed to pollen from a number of male varie- 
ties; therefore, the male parent of CP 70-1133 is unknown. Explanations for CP 78- 
1038 and CP 78-1140 are similar. 

Seed cane of this variety is currently being increased by the Florida Sugar Cane 
League, Inc., for potential release. 
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